PRACTICAL GEOMETRY: 
Or, A Nzw and Easy 


METHOD 


Treating that A R T. 


WHEREBY,, = 
The PracTice of it is render'd plain and 
familiar, and the Student is directed in the 


moſt eaſy manner thro? the ſeveral Parts 
and Progreſſion of i it. 


* 


Tranſlated from che Faencu of 


Monſieur J. L E Tac 


TRE Foukrn Epiriox. | 


| Tluftrated with eighty CoPpzR-PLATEs, 


Wherein, beſides the ſeveral Geometrical Figures, are 
contain'd many Examples of Laxpsx1ys, Pieces of 


ARCHITECTURE, PERSPECTIVE, Draughts of 
Ficus, Ruins, &c. 
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Printed for T. Bow xs, Print and Map-ſeller, in 

St. Paul's Church-yard ; and J. Bow8s, Print 
and Map- eller, at the Black-Horſes . 
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GENERA L. 


bometry is a Greek word, aud in its 
| 40 native ſignification ſtands for no more 
= Gr than the meaſuring of land, but now 
be mean by it the principal part of 
Mathematics, which is a ſcience that has conti- 
nued quantity for its object. 
That quantity is called continued quantity, 
which has all its parts conjoined ; of this kind are 
all ſorts of waar» magnitudes, and dimenſions. - 
= And theſe dimenſions conliſt chiefly either in 
lines, or ſurfaces, or angles, or bodies, which laſt 
are not to be confider'd in reſpect of the quality 
of their matter, but of the extenſion of their parts. 
1 7 1s divided into ſpeculative and prac- 
# tical. e 
The former is a ſcience that teaches the mind 
ghow to form ideas of, and demonſtrate the truth 
of geometrical propoſitions. 
The latter, or practical Geometry, conducts the 
hand in working. | 2 
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| Original of Geometry. 


Eometry had its original among the Egy;. 
tians, who were put under a neceſſity of 
inventing ſome ſuch art to remedy the diſorders, 
that commonly happened in their lands, by the 
overflowing of the Nile, which carried away 
their land-marks, and effaced the limits of their 
_ Inheritances. ” 
So that this practice, which in thoſe days con- 
fiſted only in meaſuring of land, that every one 
might have what belonged to him before the o- 
verflow, was called Geometry. 3 
But in proceſs of time, the Egyptians applied 
themſelves to more ſubtle inquiries, and by de- 
grees inſenſibly there aroſe from a practice alto- 
. mechanical, a ſcience that now holds the 
firſt place among all the others, according to its 
Merit. ö | 
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Uſefulneſs of Geometry. 


E. is not ouly uſeful, but in ſeveral 


caſes neceſſary. , Tis owing, to this, that 


= Aſtronomers are put into a "I of making their 


obſervations, coming at the knowledge of the 
extent of the heavens, duration of time, motions 
of the heavenly bodies, meaſures of ſeaſons, of 
years, and of ages. | 

Tis by the aſſiſtance of this ſcience that Geo- 
graphers preſent to our view at once, the magni- 
tude of the whole earth, the vaſt extent of the ſeas, 
the diviſions of Empires, Kingdoms, and Provinces 

"Tis from this that the Architects take their 
juſt meaſures for the ſtructure of public build- 
ings, as well as of private houſes. 


By its help Engineers conduct all their works, 


take the ſituation and plan of places, meaſure 


their diſtances from one another, and carry their 
meaſure into places that are only acceſſible by 

the eye. | | 
Perſons of Quality, whoſe birth engages them 
fo take the field, are obliged to apply themſelves 
| | e N 


4 Or GxoMETRY, Goc. 
to this ſcience. It not only ſerves as an introduc. 
tion into the art of Fortification, which. teaches 
how to raiſe proper Baſtions for the defence of 
places, and to raiſe and manage machines, that 
may ſerve to overturn or make breaches in thoſe of 
the enemy; but alſo brings them to great skill and 
dexterity in the art of war, in forming an army 
in order for battle, in encamping, dividing the 
ground for quartering the army, taking maps of 
countries, plans of towns, forts, and caſtles, mea- 
ſuring all ſorts of dimenſions, both acceſſible and 
inacceſſible, and in forming deſigns; finally to re- 
commend them as much for their skill and ad- 
dreſs, as for their ſtrength and courage. 

All ſuch as profeſs the Art of Deſigning, ought 
to know ſomething of Geometry, ſeeing that 
without it they can't make themſelves maſters of 
Architecture, nor Perſpective, which are two 
parts abſolutely neceſſary to their art, 
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THE 
Principles of Geometry. 


Eometry is built upon three ſorts of princi- | 
ples, viz. Definitions, Axioms, and Pe- 
titions. + . 9 ) 
Definitions are brief explications of the names 
of things, or terms of art. | 
Axioms are propoſitions ſo true and evident, | 


_ tis impoſſible to queſtion or conteſt their 
truth. | 4 
— Petitions are demands ſo eaſy and intelligible, it 
that the execution and putting them in practice, 
reguire no demonſtration. F 1 
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| Definition of a Point. 


A Point is that Which has no Parts. 


By this definition you may 77 perceive, that 
a point has neither length, nor breadth, nor depth ; 
that II i no am ih Jenſſble, hut only thtetlet- 
h; for holbihg full. under the notice vf dur 
ſenſes, that has nothing of quantity ; and nothing 
is quantitp, that has not parti; ſo that to ſay a 
point is ſenſible, would be to ſay it has parts, which 
avould contradict this definition. Notwithſtanding 
fence no operation can be perform'd without the in- 
tervention of ſomething corporeal, we uſually re- 

' preſent a mathematical point by a phyſical point, 
which is an object of fight the ſmalleſt and the leaſt 
ſenſible that can be, and which has no geometrical 
magnitude diviſible to our ſenſes, and is made by 
the prick of a pin, point of a compaſs, pen or pencil, 

A 


as the point marked 


A central point, or centre, is a point from which 
a circle, or a circumference is deſcribed ; or ra- 
ther it is the middle of a figure, as the point B 


A ſecant point, or as ſome call it, a point of in- 
terſection, is a point where two or more lines 
croſs one another, as the point C 


or b Grouzyxr. 


eee 


. 


lp 
8 2 I, h F120 


W A 
ho Sz 


> & wv 
14 * 


1 7 
=, 


„ 


— 


— 
\ 


a 


C_— 
. * 


© -F 


PERS f 
J? = 1 


5 8 WU 


= 


ww + 


1} 
z 
« 


- RET. * et ey F * 3 


— 
— . 7—˖⏑i u . «— . nan 


—— 


Þ 
. 
: 
"4 
I 
: 
| 
| 
T 


paſſig from one 


23 8 


2 — * 


Dre 


19 Tur PaINCIPLES 


28882848823 
VIII DSDEDSEDED 


"THE 
Definition of a Line. 


A Line is a length without any breadth. 
A line is 8 the track made by a point 


ce to another, and awould not be 


perceived, if it awere not delineated by a phyſical | : 


point, which by its motion repreſents a line to us, 


as AB, CD, EF 
There are as many ſorts of lines as there are aif- 75 : 
Ferent kinds of motions, which a point, the princi- 
ple of a line, is capable of ; thi) there are but two 
och are fimple and the principal, Viz. a right 
and curve, and a third which is called a mixt ho, - 
becauſe made up of the two firmer, that are aſi 3 


ally conſidered in Geometry. 
A right line is one that lies equally between its 
extremities. - 
_ Otherwiſe, tis a line that goes from one point 
to another without any deviation, as AB 
A curve line is that which turns out of its way 
by one or more deviations, as CD 


When fach a line as this is deſcribed by a pair * 


compaſſes, tis call d a circular line, as 


A mint line is that which is both hight als 
curve, as the line V 
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A line is di beige bas into finite and in- 


finite, into apparent and occult. 


Finite line is a bounded line, containing 
or ſuppoſing a | neceſlary length, as A 


An infinite line is an undetermined line, having 
no preciſe length, as | B 


An apparent line is one e deſcribed with ink or 
2 pencil, as AB 


An occult, or white line, is only made with the 


point of a Pair of compaſſes, or marked by points, 
__ chen tis called a prick'd line, as C 
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A har receives all Ae e nations, 
according to its different poſi 192 anllf 


aha es. 


Perpendicular is a right line that is let fall 
or erected upon another, making the angles 
on. each fide equal, as AB 


A Plumb line is that which hangs down with- 
out inclining'to the right or to the left, and would 
paſs through the center of the earth, if it were 
produced infinitely, as C 


An Horizontal line is a line i in equilibrio, equal- 
y inclin'd on both ſides. 


Parallel lines are ſuch as follow one another at 
an equal diſtance wr Ee es 1 85 a 


An Oblique line is one « har is Ades horizon- 
nor pripendicntar | % 0 


A Baſe is is a line upon which the e 1 as 
" L 


Sides are the lines that contain a figure, as 
I'N, LM 
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= Diagonal i is a right line croſſing a figure, and 
terminated at its two oppoſite angles e 


i Diameter is a right line paſſing through the 
centre of a circle, an terminated at the circum- 
ference a - 4 © 


A Spiral line is a curve line iſſuing from a centre, 
| and continually going off rom 1 itarevery turn E p 


A Chord or Subtenſe is a rightline that Joins the 
| two extremities of an arc GH 


An Arc is my part of a e G IH if 


A Tangent i is a line that touches a figure with- 


diut cutting it, nor would it cut or croſs the figure, iſ 
though it were produced, as LM 


A Meant 3 is a line that does croſs or cut a figure 


LO, M ol 


Af two lines meet at their extremi tes 


UE they meet either directly or indirefly ; if 


Air ectiy, they make but one line; 7 indi- 
5 rely, they 9 an cont 
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ture, as right, acute, obtuſe ; thus the terms 0 
rectilineal, curvilineal and mixt, expreſs the qua- 


ſaid lines. 
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Definition of an Angle. 


N Angle is the indirect concourſe of | 
uo lines in the ſame point, or ra- 
ther it is the ſpace contain d between the| 
indirect concourſe of two lines meeting in 
a point, aas 1 
If the concourſe be form'd by two right lines, 
the angle is call'd a Rectilineal; if by two curve 
lines, a Curvilineal ; but if by one right and one 
curve line, a Mixtilineal angle. 

A denotes a rectilineal angle. 

B a curvilineal angle. 

Ca mixtilineal or compound angle. 
A rectilineal angle receives ſeveral particular 
names, according as it has a greater or leſs aper. 


lity of the lines, and thoſe of right, acute, obtuſe, 
the quantity of the ſpace contained between the 


An angle is right, when one of the lint 
is perpendicular to the other ED 
An angle is acute when its aperture ii 
leſs than that of a right angle ED 
An angle is obtuſe when its aperture ! 
greater than that of a right angle F DG 
The middle letter D denotes the angle. 
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THE 
Surface is whatever bas length anlf 1 
breadth without depth or thickneſs, 


According to the ſentiments of the Geometri- 


cians, a $ is a production of a line, juſt as 2 


_ is $ the  produdtion of a point ; thus we are to 

e line EF moving towards GH to 
9 itute the ſurface EF G H, which is an ex. 
tenſion bounded by lines, and has length and 
breadth without 4 or thickneſs ; this is com- 


N 2 called a ſurface, but a figure, if it be conſi- 
| in regard of its extremities, which are the 
— * = | 
If the ſurface be elevated or rais d, tis ſaid wi 
be Convex; but if depreſſed, ſunk in, or hollow, 
I Th called a Concave; and if even and flat, af 1G 
8 


Z is a Convex Surface. 
C @ Concave Surface. 
A a Plane Surface. 


D a Surface that i 16 C aver, Co OHCAP 


and Plane. 


This firft part relates only to Plan RE 
'The terminus, term or boundary of any thing 


is its extremity : thus a point is the terminus of: 
line, a line is the term of a ſurface, and a ſurfact 
is the terminus of a body. 
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Of Surfaces or ee that are 


Rectilineal. 


Surfaces take their parti cular names from | 


the number of their fides ; thus 3 
A 1535 Trigon or triangle, a figure with three 
| as. : 
B a Tetragon or ſquare, a figure of four ſides. 
C a Pentagon, or a figure of five fides 
D an Hexagon, a figure of ſix ſides. 
E an Heptagon, or figure of ſeven ſides. 
F an Oftagon, or 1 of eight ſides. 
G an Enneagon, or figure of nine ſides. 
H a Decagon, or figure of ten ſides. 
J an Hendecagon, or figure of eleven ſides. 
L a Dodecagon, or figure of twelve ſides. 


All theſe figures are alſo call d by tht 
general name of Polygon. 
| Of TRIANGLES. 9 
Triangles are diſtinguiſbed by the quality f 
their angles, and by the aijpef tion 75 ther 


ſides. Thus 
M is a 2 De, i i. e. has « one righ 


_— tuſe-angled Triangle, i 1. bas one e obtuſ 
angle. 
O an acute- angled Triangle, 1. e. has all thre 
angles acute. 

P an equilateral Triangle, i i. Ee. has its three fide 


equal. 


Q an Iſoſceles Triangle, 7. e. has only two ſide 
r 

R a Scalene . i. e. has all its three ſide 

3 2 


unequal. 
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Of + Guin or figures that - 
have four ſides. 3 


A I S a ſquare or figure that bas! its four ſides 


equal, and four angles right. 


B a Rectangle, by ſome improperly call'd a long 


ſquare, has all its angles right or equal, but its 
ſides unequal. 


Ca Rhombus is a Quadrilateral that has its four 


ſides equal, but not its four angles. 


D a Rhomboid has the oppoſite angles and ſides ; | 


equal, without being equiangular or equilateral. | 1 


ABCD aParallelogram & a Quadritateral whoſe N 


oppoſite ſides are parallel. 
E a Trapezium has only two oppoſite ſides paral- 


lel, and the two others equal. 


Pal rapezoid has its four ſides and angles unequal 
am, a8 


G if a Diagonal be drawn in a parallel 
alſo two lines parallel to the ſides, thro” the 
ſame point of the Diagonal, the parallelo 
will - divided i Dar ratios ams; 15 

three of them, vizSne of thoſe deſcribed up- 
on the diameter and the two ſupplements, (i. e. 

the two Parallelograms, which are not deſcribed 
about the diameter, ) form a figure called a 
Gnomon; thus the three parallelograms HI L 
make a Gnomon, as do alſo the three paralle- 
lograms IK IL. 


All figures havi ng more than four Ades 
are cala Polygonaſs or Multilateral. 
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Curves or Curvilineal figures. | 


A Circle is a ſurface or figure perlecl, 
round, deſcribed upon a centre, from 


"Which the circumference in all its N is e- i 
qually diſtant. 


abcd. A G e is the extremity of a cir - 
cle, or it is the circular line that bounds it. 


B an Oval is a curvilineal Ke deſcribed ee 


ſeveral centres, and divi 


d into two ha 
parts by all its diameter s. 


Can Ellie 3 is alſo a curvilineal ene deſcribed 


everal centres in the ſhape of an egy, 


upon 
and has but one diameter that divides it into 
two equal parts. | 


D a Volute or Scroll is a figure or ſurface bound- 
ded by a ſpiral line. 


E is a Cylindric ſurface. 


F is an irregular curvilineal figure, compos'd of 
ſeveral diſſimilar curve lines, 
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Compound Figures. 
A Semicircle is 2 figure contained between 
A half the circumference and the diameter. 


Ba portion of a circle is a figure comprehended | 
5 part of a circle and a right line. 


8 a circle 1 is greater than half 


Kn te of a e b tha which les 
chan half the circle. | 


: a Sector is a figure contained between two fo- 


mi: diameters and an arc, greater or leſs ay 
a ſemicircle, 


There i als a large or fall Sector. 


D Concentric figures ; are ſuck as have the ame 
centre. 


Knie figures are ſuch ie! up- 
an different Centres. 
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W ha regular igures | 


| A Regular figure is that which has its op 1 8 
poſite parts ſimilar and equal. 10 


B an Irregular figure is ſuch an one as is compos d 
0 = that are diſſimilar. 1 | 
E E Similar figures are ſuch as have all their ſides MS 

proportional, though one may be greater equi tk; 
or leſs than another. Lf 


FF equal figures are ſuch whoſe contents are b. 
equal, though they may be ſimilar or diſſimilar, ng 


C an Equiangular figure has al i its angles equal, 


EE one feeure is ſaid 10 be fimilar at 
equiangular to another, when all the 
reſpective angles of the one, are equal 
to all the reſpective angles of the other, 


D Equilateral figure is one that has all it 
fades equal. gure 


GG Similar curvilineal figures are ſuch as wil 


admit ſimilar Polygons to be inſcribed in them, 
or circumſcribed "abou them. 


eee. 


4 
e 4 hy n * — I" 
, * * „ = 1 - 9 Y 
_—_ L 
- 
1 
, L * — 
7 * / - 
LS 


Or GrOMuETRY. K 


S EET 


- 


8. 


* lit, * 
1 "1 bo 
- ff | | 
l ' | h 0 1 f 
19 | 


Ti * 
th 


6 : —ͤ—6—— . ͤ GE o DIE CONE 


wore 
— 


| 
; 
[ 


7 


* 9 
* 
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be EH HH Hs | 
A XI OMS. . 

1 2 

Hings equal to the ſame third, art 
equal to one another, 2 


The lines AC, A C, which are equal to A 35, 
are alſo equal to one . | 


If to equal things, [ont _ be added, | 


the whale will be equal. 
The lines AC, AC are equal, 
The lines CD, CD added are equal 
The wholes AD, AD are alſo cqual, 


III. | 
F from equal things, equal 1 * 
taken away, the e will ht 


equal, 
If from the equal lines AD, AD 
you take away the equal lines AC, A0 
the remaining parts CD, e 
will be alſo equal | 


IV. 
Tf to unequal things, you add equal things 
the whole will be unequal. 


If to the unequal lines D E, D! 
you add the equal lines A TN; AD 
the whole A E, A 


will be equal. 
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V. | | 


If from unequal Things, equal Things be F 
* taken, the remainders will be unequal, f 


If from the unequal bes, AE, AE I : 
you take away the equals, A D, ADS 
the remainders, | DE, DEE 
will be unequal, | ; Ss |- 

VI. 


7 ings double the. ſame third, are a = 
equal to one another, _ 1 


The right lines 5 50. D þ 
that are double the line ; "$3 AJ. 
are equal among themſelves + 


VII. 


Things, that are We 'of the ſame, 
equal things, are aifo equal. 


'The lines 8 AD, Al 
which are the halves of the lines D D, D] 
are equal to one another. 
What has been ſaid of lines, may alſo 
aid of numbers, ſurfaces and bodies, 
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Petitions or Demands, 


PETITION I. 


FN Raw a right line from the point i 
; to the point = 


OPERATION. 


Apply a ruler to the points | A&W 

Draw the line demanded A 
by carrying the pencil along the Ruler, and 
cloſe to it from the point A 


to the point ons 3 a 
PETITION I: | 
Produce infinitely the line CI 


on the fide of the extremity 
OPERATION. 


ſoin the ruler to the line 0 | 
Continue infinitely that line Cl 
on the fide of the extremity | 


by carrying the pen along, cloſe to the * 
* towards 


} 
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- 
' 
4 
ne 
1 


Or GzomETRY. At 


jr nar 
0 #| 


42 TE FPairelrlks 
av an an an ar an ey 


PETITION III. 


Deſcribe a circle upon he point 3 
and at ibe 1 Nance 4 


| OPERATION. 
Set one of the points of the compaſs 
upon the given point 
Open the other to the given point 
Turn the compaſſes about upon the point 
and trailing the point 1 
draw the circle demanded BC . 


PETITION Iv. 


On the points —  _. E & 
FR make an interſeion or Jon Ph! 


* p 


OPERATION. 


Open the etiipaitcs at diſcretion, but fo that th : 
diſtance of the two points of the compaſſeſ | 
may be-greater than half the diſtance of te 


points propoſed” E &! | : 

With this diſtance of the — = 
Upon the point E deſcribe the arc LM 
Upon the point F draw the arc H! 


and the interſection requir'd will be © 
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BOOK the FIRST. 
PROPOSITION I 


To erect a perpendicular upon the middl 1 
of a right line. 4 
POSITION. 

Let C be the point propoſed in the middle of the 


line A B, upon Which the perpendicular is to M 
be erected. ; 


OPERATION," 


Pon the given point 0 
deſcribe at pleaſure the ſemicircle Dl 


| upon the points D & I 
make the ſection | 1 
from the point 0 
draw the line demanded CY 
thro' the ſection "= 


This line C O will be perpendicular to the line 
given AB, and erected upon the your pro: 
poſed C | 3 7: 
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PROPOSITION II. 
To erect a perpendicular upon the extre. f | 
nig of a right line propoſed. 


| Let A be the extremity propoſed of the line A} # 
upon which the perpendicular is to be erected, 


OPERATION. 


15 Ake at pleaſure the point 


above the line a 
from that point | 
with the diſtance _ _—_ 

| Deſcribe the portion of a circle EAI, 
Draw the right line DC 
through the points 2 


Draw the line demanded ; 2 AY 
it will be perpendicular to 4] 
and at the extremity propoſed "oY 


Another way 
Upon the point A deſcribe the are g h 
Upon the point g deſcribe the are A 
Upon the point h deſcribe the are Ami 
Upon the point m deſcribe the arc ha 
Draw the line requir d Al 
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PROPOSITION 1. 
Upon an angle given 10 erer a right li il ] 
that inclines neither to the right han 3 
nor to the left, 4 


Let © BAC be the de upon Which the righ Þ 
line is to be raiſed, that inclines neither to i 
right hand nor to the left. A 


OPERATION. 


"Pon the angle. given 
deſcribe at Pleaſure the arc 
| upo n the extremities BY 
3 the ſection 
from the point of the angle given 
draw the line requir'd | 


_ through the ſection. 


This nee 1 
ſhall be erected upon the an 
without mclining either to 2 right oh 
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PROPOSITION IV. 


r 


To let fall a perpendicular upon a giv | 
line, FO a point without the line, 


Let C be the point from which a line is to 1 
let fall perpendicular to A B . 


OPERATION. 


Pon the given point 8 | : N a 
deſcribe at pleaſure the arc De 
cutting the line 4 


in the points . dee 
upon thoſe points „ 
As centres make the ſection | | 
draw the line ( 
and the line N 


2 wall be the uns e dur d. 
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PROPOSITION v. 


Through a given Point to- draw a ; la 2 


parallel to à given right line, 


Let Abe the given point thro which a line il 


be drawn parallel to the line BC. 
OPERATION. 


Raw at pleaſure the oblique line 
upon the point 
Deſcribe the arc 
—_— the point 
Deſcribe the arc 
make the arc 
equal to the are 
Draw the line required 
thro? the Pas 


Otherwiſe - 


Upon the centre A deſcribe the arg a 7 5 


- . touching the line 
avithout altering the legs of the FRE 5 
Upon the point H deſcribe the arc 
The point H is taken at pleaſure in we line 


B | 
Draw the demanded line 0 


thro? the point 
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PROPOSITION VI. 
To biſſeft a given finite right line. 
POSITION. 


Let AB be the right line propoſed to be divide 
into two equal parts. 


OPERATION. 


Pon the extremity ; 8 
| as a centre, deſcribe the arc CD 


Without altering the di lane of the legs of th 
compaſſes. 


Upon the other extremity : } 
| as a centre, deſcribe the arc Ef 


7 beſe arcs are to be . Jo as to interſect 2 


other. - 
Draw the right line GH 
through the interſections GH 


AB then will be biſected at the point 0 


OF PRACTICAL GEOMETRY. 37 


* 
= 


———— + oO vGSoss.c” e's os 
- 


46 4 „ „6 
- 


* 
2 
ron 

U 


* ' 4 
» n n 
4 * 
N N F 
* 
* ' v. 
* 
e 85 + . E 
9 * 4 
% , * 
FE 
* - Gt © * 


- 
- 
= 


& 
by 


L . Wa 


— 


58 Tu Pins Book 


e 


PROPOSITION VI. 


a a MS A. © 


To biſſeft a given rectilineal angle. 
Let BAC be the angle propoſed to be biſſectel 1 
OPERATION. 


Pon the angular point - | 
deſcribe at pleaſure the arc D 
upon the points D 
As centres make the ſection 
draw the line A 
This line A 
will divide the given angle 34 

into two equal parts. 
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PROPOSITION VIII 


Alt the end of a given right line to make I 


4 redilineal angle equal to a give 
rectilineal angle. 


Let A be the end of the line AB, at which an 


angle is to be made equal toa given rectilinea MI 
I CDG. 


4s OPERATION. 
K the angular point D 


deſcribe at pleaſure the arc . Ch 
Without altering the opening of the * 
Upon the extremity | A 
deſcribe the arc pon HO 
Make the arc | nc BOM 
equal to the arc "oo 
VCCCCCCVVVVVVV 
The angle * BAL 


will be equal to the angle C 
which was the Thing 1 


or PRACTICAL GEOUETRY. 61 
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PROPOSITION IX. 


To divide a given right line into anf 
number of equal parts requir d. 


Let AB be the line propoſed to be divided in 
ſix equal parts. ; 


OPERATION. 


Rom the point . ii 
F draw at pleaſure the une a2 
thro? the extremity eg 1 


Draw the line 5 BD 
parallel to the line AC 
from the points 5 A! 
and along the lines AC, BJ 
Carry any fix equal parts, viz, efg v0 
along the line A. 
Rqponm along the line _ BI= 
draw the lines en, fo; gp; ket I f 


Then the line 0 al | 
will be divided into ix e ual parts at thi 
ſections * n 
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PRO POSITION X. 


To draw a tangent to a circle propoſed Ml 
through a given point. 


Let A be the point thro? which the tangent to 
the circle DOP is to be drawn. 


OPERATION. 


E 


Rom the centre of the circle "EY 

T draw the ſecant BA 
divide the line BA 
into two equal parts in C 
upon the point | C 
with the radius 2 CA 
Deſcribe the ſemicirele ADB 
cutting the crde 1 D 
from the given point - 
Draw the right line AB 
tczhro' the point D 
This right line ; „ 


will be the tangent requir'd. 
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PROPOSITION N 


Jo draw a right line that ſhall be 
tangent to a circle at a given point, 


Let ABC be the given cede, and the point 


contact in its circumference A 
ds + 


Rom the 1 or centre 
draw the line | 
thro the point propoſed 
and to the line 
draw the perpendicular 
cContinued towards 
This tangent 
will touch the circle at the point | 
Which was the thing required. 
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PROPOSITION XII. 


A circle and a right line that touches 
being given to find the point of conical 


Let ABC be the circle to which the line {a 


. 2 tangent. 
OPE R AT 1 0 pe 


p Rom the centre oP; the circle 
af -let fall the perpendicular 
* upon the tan | 


- th - : 
ime 4 
| 125 
e : 1 8 
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| The ſeftion | in, 5 
1 BE 2755 be the Point of contact fought > 2 Y 
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RO OST1UT ION xn. 
7 o draw a ſpiral line about a give 
| right line. 


Let IL be the line about which the oral ling 
| zs to be deſcribed... 


OPERATION. 
pig. 18. „Dis half the right line 5 I 


into as many equal parts. as there are t 
be revolutions. 


2 : ExanyLyz, "© 


7˙ nale one of four revolutions. 


Pag. x2. Divide the half | 1 Sg 
into four equal parts | ' BCE 
Divide alſo "I . 
Len two equal pat n 
n the point 
Deſeri the Semicircles B ©, D E, F 6, M 


upon the point 
Deſcribe the Semicircles CD, EF, GH, 11 
m6 you will have the yy line ought 
. 


FE 


el 


ine 


(7520 65 OP & CA 87 89 62 59 665 29 6 20 


414 7 * 5 


OF PRACTICAL GEOMETRY, 71 


2 


7 " 


„ by 


Mt WAA i III 
M. : tage 


2 N. 


n , 


nenen 


FI! 


1 


N 


Janne 


1 


— 


72 TAE FIRST Book 


EE ENT EI TIA ET TACO ENCE 
CREED E LS: MARELCEE ESD! 


PROPOSITION XIV. 


Between two given points to find two 
other diretly interpoſed. 


[Fe A and Bbe the points given, between which 
two others are to be found directly interpos'd, 
12 the help of wh iich a right line may be drawn 


from the point A to the Point B, with a ſhort 


rule. 


ji} 
4 


OP EAATION 


Pon the points | A&} 
25 centres, make the interſections C&D 
upon the points C&D) 
As Feptres make the interſections G & H 


Theſe points | GH 
ar e the points requir'd, by the aſſiſtance of whic 
aà right line may be drawn from the point A to 
the point B, which could not be done at once 
yith's a rule leſs than the Jengrh between A &. 


N 
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BOOK the SECOND. 


To make an equilateral triangle upon a 
given line. 


PROPOSITION LI. 


Let AB be the given line upon which the equi- 
lateral triangle is to be conſtructed. 


OPERATION. 


on the extreme point A 

| with the radius AB 
Deicribe the arc BD 

upon the extremity 3 
with radius BA 

Deſcribe the are AE 
-  frqm the interſection * 
Draw the lines | CA,CEH 


. ABC wil be the cquilateral triangle required. 
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PROPOSITION II. 


To make a triangle whoſe three fades are 
equal to three given right lines, 


Let ABC be the three given lines; a triangle 


is to be made whoſe three hoes: are equal to 
them. 


OPERATION. 
Raw the right line Dr 


equal to the line | AA 

upon the point D 

15 with the radius BB 
Deſcribe the arc | G 
upon the point | . My 

. _ - With the radius -" © 
Deſcribe: the arc | 5 - 1 
from: the interſection e 
Draw the lines | OE, OD 
The triangle LE D E 0 

will be compoſed of three ſides equal to the three 


A A, BB, CC. 
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Pag. 50. 


Let AB be as 1 given right line, upon which 
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PROPOSITION II. 


—_— 7 


Ti o make a ſquare upon a given right 
line. 


the ſquare is to be made. 


OPERATION. 


ReR the perpendicular AC 
upon the point | A 
As a centre, deſcribe the arc | _ BC 
upon the point: HR 

with the radius S 

Make the ſection ee Ng Dl 

from the point . D 
Draw the lines 5 0 by 
ABCD will be ha ſquare ant to be con. 


ſtructed 125 che ren right line Ab 


HS 


P82 
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PROPOUTIT-IO NIV; 


To make a regular pentagon upon a giver 
mn gh line. 


LE A B be. the given line, upon which the 
| pentagon is to be conſtructed, 


OPERATION. 


, Pon the extremity” 1 
Þ U and with the radius AB 
- Deicribe the arc BDI 
Pag. 50. Erect the perpendicular | AC 
Divide the arc | „ 
into five equal parts 3 ID LI 
Draw the right line 8 AJ 
Pag. 58. Divide the baſe _ . 48 
into two equal parts in 1 
52 46. Erect the perpendicular © Ol 
upon the juterſeftion 
e TR; = 
Deſcribe the circle A BF Gl 


Carry round five times, the line | 
in the circumference of the a anda re 
cular equiangular equilateral pentagon, wi 
be compleated. 
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PROPOSITION v. 


To make a regular hexagon upon a given 
right line. 


Let ABbea right line, upon which a regula 
hexagon is to be made. | 


OPERATION. 


Pon the extremities A &; 
and with the radius e 
Deſcribe the arcs 0 A C, BC 
upon the ſection „ 
Deſcribe the circle 1 ABE FG 
Carry ſix times the line gen A} 
in the circumference and you will have; 
regular hexagon A B EFG 


upon the given line A 
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PROPOSITION VI. 


Upon a given right line to deſcribe an 
polygon from an hexagon to a dodecapon, 


Let A B be a line upon which an hexagon 
heptagon, or octagon, &c. i is to be made. 


OPERATION. 


Fag. 58. D ſect the line A B in the point 2 
Pag. 46 B erect the perpendicular 0 
upon the point B deſcribe the are A0 
Divide A C into fix equal parts M, N, P, .! 
This is to be done, if an heptagon is to be nad. 
Upon the point C with the interval 
of one part C 
deſcribe the arc | MI 
D will be the center for deſcribing a circle cap 
L of containing ſeven times the line given 


For an octagon. 
Upon the center C, with the interval 


of two pars 5 c 
Deſcribe the are N 
E will be the center of a circle el of a 
taining eight times the given line A 

For an heptagon. 
Take three parts 0 


and ſo for the reſt adding one parts 
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To make a Polygon of any number of ſides 


Tvide the are AC 
into twelve equal parts from the point C 


EXAMPLE. 

If you would deſcribe a polygon of fifteen ſides, 
Upon the point C 
with the radius of three of theſe parts CE 
deſcribe the arc EO 

AC of trnkee, C C O of three together men 
3 

2 Upon the point O with the radius 0 B 

deſcribe the are | BF 

Upon the point F with the radius FA 


eggs ab 30G 8g ab 


PROPOSITION VI. 


From twetve to twenty four, upon a 
given right line. 


Let A B be the line, upon which the poly Gon 
is to be made. 


OPERATION. 


ake as many of the parts of CA 


as the number of the ane of the polygon Is 
above twelves.. 


deſcribe a circumference, and it will contain 
the line given >” "AY 


twelve times. 
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Pag. 62. M. the angle | BAI 
Pag. 50. Erect upon h 


Pag. 58. Biſect the line "i W WD. 
rag. 46 · Erect the perpendicular =_ 


All the angles you make in this ſegment of 


2 a will be equal to the angle eee 
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PROPOSITION VII. 
To deſcribe a portion of a circle capall 


of containing an angle equal to an ay 
gle given, upon a given right line. 
Let A B be the right line, upon which a portia 


of a circle capable of containing an angle e. 
qual to he given angle is to be deſcribed ( 


OPERATION. 


equal to the angle _ 


the perpendicular Al 
in the point 3 
upon the ſection SER. 
With the radius... s ©. 
Deſcribe the portion of the circle ABI 


circle, and upon the given line Al 
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PROPOSITION IX. 


To find the center of a given circle. 


Let A B C bs the circle propoſed, whoſe cen- 
ter is to be found. | 


OPERATION. 


Raw at pleaſure the right line A8 

terminating in the curcumterence ABO 

Pag. 58. Bitect the rigat line A} 

4 by the line JIM 

Pag. 58. Biſect alſo the right line CD 
in the point 2 F 


The point F will be the center of the circle te- 
Auir'd SY ABC 


> 
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PROPOSITION K. 


To compleat the circumference of a circle 
| whoſe center is loſt. 


Let ABC be the part of the circumference 
given, whoſe center is to be found, in order 
to the finiſhing the circle. 


OPERATION. 


T* at pleaſure the three points ABC 
m the circumference began upon the 

| Points —_— 

| a the ſections | 

Draw the right line 

upon the points 

. Make the ſeftions  _ __ 

| draw the right line 

upon the interſection and center 
and with the interval 
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PROPOSITION XI. 


To deſeribe a circle thut ſhall paſs thri 
three given pdi nts. 


Let A, B, C, be the three points thro which 


the circle is to pals. 
OPERATION. 

Pon the points given A, B. C 
U deſcribe three circles DEH, DEF, Fol 
with the ſame radius, and interſeeling at 

| the points D&E, F& G 
Draw the right lines DE, FG 
till they meet in : 19 6 4 
upon the point . 

with the radius | PP. 


1 Deſcribe the circle requir'd. 
This eferation is femilar to the pred ing. 
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| Place it after ſuch a'manner upon the diameten 


AB, CD 

that che point 1 | N 

idling aloty the tine | 1 41 

the extremit 0 

| may always e in the 3 pe Cl 

= carrying along thus the rule MC 


. Deſcribe the oval with the extremity | 
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PROPOSITION XII. 


7 0 deſcribe an oval upon t given dia 
| meters. 


Let AB, CD be the diameters upon which 
the oval 1 is to be conſtructed. 


OPERATION. 
Sites melee „ 


equal to the greater ſemi-diameter AE 
upon which mark the length MN 
equal to the leſſer ſemi-diameter CE 


This Ruler being thus diſpos d, 
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PROPOSITION XIV. 


To find the centre and the two diameters 
of an oval. 


Let ABCD be the oval propoſed, whoſe cen- 


tre and diameters are to be found. 


OPERATION. 


IN the oval propoſed ABCD 

Pag. «I draw at pleaſure | 
the two parallel lines AN, HI 
Pag. 56. Biſſect the lines 1 AN, Hl 
in the points  _. __L&NM 
draw the be Pp L * 0 
Pag. 58. Biſſect it in E 

4 ans the point E wil be the centre 

; upon the point 1 of E 
Deer e at pleaſure the circle 0 
18 cutting the oval in P&C 
. thro' the interſectionz | os”. FB BG 
i the right A F 
Pag. 58. Bim n ! „ R 
Draw the greateſt bam 3 19 
dre the pont e N 
thro' the centre | | E 
Pag. 56. Draw the leaſt diameter AEC 
: parallel to the line F C 


and what was 3 will be effected. 
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PROPOSITION XV. 


Te 0 make a rectilineal figure upon a given 
right line ſimilar to a @ given rectilinea 
ure. 


Let AB be the line upon which a figure ſimilar 
| ta the figure CDE F is to be drawn. 


QPE-RA.P-FO N. 


Raw the diagonal 
Fag. 62. make the — 
egual to the angle 
Fe 64, Make the angle 
+ _ equal tothe angle 
the triangle 
Will be . to the triangle 
After the ſame manner, 
Pag, 62. „Make the triangle | 
ſitimilar to the triangle . 
The whole figure 
2 de be ſimilar to the whole ue CD f 
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| PROPOSITION I. 


To inſcribe in a given circle, an equila 
ral triangle, hexagon or dodecagon, 


Let ACD be thi circle in which an equilat 
ral triangle, &c. is to be inſcribed. 


OPERATION 


For an equilateral triangle. 


Pon a point as 
U with the interval of the ſemidiameter A 
Deſcribe an arc CB 
Draw the right line 
Carry that diſtance 
from the point 
to the point | 
Draw the lines | F.C 
The triangle required will be CD 
| For an hexagon 
Carry round ſix times the ſemidiameter A 
in the given circumference 
For a dodecagon 


— — 


Fag. 58. Biſſect the arc of the hexagon A 
in the point 
1 | the ſide of the dodecagon w will be A 


5 


of PRACTICAL GEOMETRY, 109 


Weg ob Ay 


P 


ET 


244 # 


— 


- 
> < — code oo— ee 


ubm 


| 
"i 


110 Tur THIRD Book 


aaa 
72 45 20 28852 Jr e E e 6388 
neee 


PROPOSITION I. 


To inſcribe a ſquare or octagon in a giv 
| circle. 


Let ABC D be the circle in which the {qua 
or octe gon is to be inſcribed. 


OPERATION. 


For a ſquare. 


Raw the diameters Ao 
interſecting each other at right *.- 
angles, that is, draw the right line 'C | 
thro” the centre of the circle 
upon the points or extremities | Cul 


Make the interſections t 1 &1 
Draw the right line | 3 E 198 
paſſing thro' the centre 1 12 
Theſe lines or diameters A 1 CE 


will interſect at right op 1 Fl 
Draw the lines AC, AD, BC, BD, & AG 
will be the ſquare requir'd. 


For an ofagon. 


Fag. 53, Subdivide each quarter of the circle into tit 
equal'parts, and you will have an — 
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PROPOSITION Il. 


To inſcribe a pentagon or decugon in 4 
given circle. 


Let ABCD be the circle propoſed. | i 
OPERATION. 
For a pentagon. 


Raw the two diameters A B, 0 D 
| Pay. $8. interſecting each other at right angles i in} 
Biſſect the ſemidiameter CE 1 
in the point . | 
Upon the point | 
as a centre, with the radius F 
Deſcribe the arc A 
upon the point . 
with the radius | 5 0 
| ZE, 4 


Deſcribe the arc | 
The right line | 
will ants: the cirele into five equal par 


"* the dicagor. 


5 Pet 58. Subdivide each part of he circle into * equi 
parts, 1 
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PROPOSITION IV. 


20 inſcribe an beptagon in a given circh, 


Let A B C be the circle 1 poſed in which the 
|  heptagonis to be inſcribed, 


OPERATION. 


Raw the radians TA 
upon the extremity A 

with the radius Al 
Deſcribe the arc CIC 
Draw the right line CC 
Carry the half : C0 


ſeven times in the circumference of the cit. 
cle, and the heptagon required will be in- 
ſcribed. I 


— K 


n 


7 


«1 - : = b - | 
— 3 by . : — 2 — J „ — A 9 * = 2 
8 — + BIT A _—Yy 12 La » 3 — * . — f 5 
3 A ZI 


——Ü———— — — 


WR õ Z —— — — 


N 0 . 


OF PRACTICAL GEOMETRY, 115 


D 


) 
© 


116 THE THIRD Book. 


N e ee 
E r 
eee eee 


PROPOSITION V. 


To inſcribe an enneagon in an given circl 


Let B CD be the circle in which the enneagq 
is to be inſcrib'd. ; 


OPERATION. 


Raw the radius 
upon the extremity 
with the diſtance 
Deſcribe the arc | 
Draw the right line 
produced towards 
Make the line | 
t equal to the line 
upon the point 
"Deſcribe the arc 
Draw the line 
| Then the ninth pat of bo. the ccumlerence) | 
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PROPOSITION VI. 


To inſcribe an bendecagon in a given circlt, 


Let AEF be the given circle in which the hen- 
decagon is to be inſcrib'd. 


OPERATION. 


Raw the radius 
Pag. 58. L BiſleRt the radius 
in the point | 
upon the points | A & 
with the diſtance A 
Deſcribe the arcs : WL ARM 
upon the point 
With the difance 
; ' Deſcribe the arc 
5 the diſtance ; 
will be the fide of the hendecagon © 
enough for pradtice. 
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PROPOSITION: In 


To inſcribe in a given circle any polygan 
| you pleaſe. 


Let BA C be the circle in which you woll 
have an heptagon inſcribed. 


OPERATION. 


Pag, $4. J Raw the diameter 


| Al 
86. 88, deſcribe the circle ABI 
— capable of containing ſeven times Al 


After the ſame way as if you would make upon 
a tolygon fimilar to that aubich is to be inſeril 
in the given circle : 430 


parallel to the diameter 
Draw the right lines D A G, E 
___ =» thro? the extremities TA; 
' GH will divide the circle given A 
into ſeven equal parts. 


After the ſame Manner act in other polygons, 
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PROPOSITION VII 


To cut off a ſegment of a given cir, 
capable of any angle equal to any rec. 
tilineal angle propoſed. 


Let ACE be the given circle, a portion of 
which is to be cut off, capable of an ang 
equal to the angle 


OPERATION. 


| Raw the ſemidiameter 
Pag. 66. Draw the tangent 
6, Make the angle 
ee equal * the given angle 
All the angles made upon 
in the ſegment | 
will be equal to the ghee ang 4 
Therefore the portion 
is the oe, 0 8 
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PROPOSITION IX. 

To inſcribe in a circle a triangle ſimilar 
to a given triangle. 


Let A B C be che circle in which a winch 
ſimilar to the triangle D E F is to be inſcribed, 


OPERATION. 


l. Raw the tangent GH 
upon the point of contact Al 

Pag. 62. Make the angle f HAC 

ac equal to the angle | E 

Pag. 62. Make alſo the angle GAB 

.: equal to the angle D 

Draw the line B C 


A B C will be the triangle requir'd to be ſimi. 


lar to the 3 given D EF 
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PROPOSITION X. 


To inſcribe a circle in a given triangl, 


Let A B C be the trian' gle i in which the circle i 


to be inſcribed. 
OPERATION. 


Pag. 60 Bi the angles B & C 
by the right lines B D & CD 

from the interſection D 
Pag. 8. Let fall the perpendicular DF 
Upon the centre _ D 
.. With the diſtance DF 
Deſcribe the circle requir'd | RIM 
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Let A B C be the triangle in which the fquare 


Pag. 50. 


Pag. 56. 


Pag. 56. 
Pag. 56. 


Ae eee 


parallel to the baſe 


| And theſquare requir d will be 
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PROPOSITION XI. 


To inſcribe a ſquare in a given triangh, 


requir'd is to be inſcribed. 
OPERATION. 


Rect the perpendicular 
upon the extremity of the baſe 

Make this perpendicular 

equal to the baſe ö 

from the angle 

Draw the line 

parallel to the line 
Draw the oblique line 
thro' the ſection 
Draw the line 
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parallel to the line 
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PROPOSITION Xi. 


| To inſcribe a regular pentagon in an equi. 
lateral triangle. 


Let A B C be the triangle in which the penta- 
gon is to be inſcribed. 


OPE RATIO N. 


Pag. 54. | T fall the perpendicular 
| upon the center 
Deſcribe the arc 
Divide into five equal parts the arc 
Carry on the ſixth 
Draw the line 
Pag. 58. Divide ; 
into two equal parts in 
Upon the point 
deſcribe the arc 
Draw the right line 
Make the part 
equal to the part 
Draw the right lines D G 
upon the center | 
with the diſtance of the ſection 
Deſcribe the are „ 
n the points N 
Del the arcs -. Av; 
Draw the lines | 
And the pentagon demanded 
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PROPOSITION XIII. 


To inſcribe an equilateral triangle ini 
ſquare, 


Let AB CD be the ſquare in which the equi 
lateral triangle is to be inſcribed. 


OPERATION. 
Raw the diagonals AC, BI 


upon the center 


and with the diſtance E 
Deſcribe the circle ABC 
upon the point | 

+ _ with the diſtance C 
Deſcribe the arc 7 GE 
Draw the right lines | AF, A 
Draw the right line H 


The equilateral triangle required is = 


eat 25, 
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PROPOSITION XIV. 


| To inſci be an equilateral. triangle in in 
Dientagon. 


Let A B C D E be the pentagon in which 


equilateral triangle 1s to be inſcribed. 
OPERATION. 


Ircumſcribe the circle ABCD 
upon the point 

and with the diſtance of the radius. A 
Deſcribe the arc F 
Cut that are F 

into two equal parts in 
Draw the line 8 FN 
| upon the point N 
| with the 9 Se _— 
Deſcribe the arc VVV 
data the lines 5 1 AH, H 
+ The 9 demanded will 6 
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PROPOSITION XV. 

To inſcrige a ſquare i in a pentagon, 
Let ABCDE be the pentagon in | which a 

ſquare is to be inſcribed. 

0] PE R A 2 1 O0 N. 

r Raw the line 0 | BE 
Tag. 5+. ] let fall the perpendicular | ET 
[| from the extremity of B E 
1 Make this perpendicular ET 
1 equal to the line 3 
Draw the line | AT 
5 thro? BE ſection MY 
8 Draw the line 0 
| 2 parallel to the ſide "CD 
On the extremities! O 
Erect the . . + 2,0 M, FN 
'& 5% Draw the line * . 
The I N a will be _ N MOP 
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PROPOSITION I. 


To circumſcribe a circle about a given 2 


angle. 


Let A B C be the triangle about which the cir- | 


cle i is to be circumſcribed. 


OPERATION. 


E ſcribe the circumference A BC 
thro' the three points A, B, 


and the thing required will be done. 
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PROPOSITION I. 


To circumſcribe a circle about a ſquare, 


Let ABCD be the ſquare about which the 
circle is to be circumſcribed. 


OPERATION. 


Raw the two diagonals ee 
upon the interſection or center G 
with the diſtance GA 


Deſcribe the circle demanded ABC 
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PROPOSITION II. 


To circumſcribe a triangle ſimilar to 4 
given triangle, about a given circle, | 


Let D E V be the circle, about which a triangle, 
ſimilar to the triangle F GH, is to be deſcribed, 


# OPERATION. 

Raw the diameter AB 

3 thro* the center CY 
Pag. 62. Make the angle ACE 
equal to the angle 0 
Pag. 62. Make the angle B CD! 
equal to the angle | G! 
Produce the lines | EC DY 
_ towards R&S 
7. c6. Draw the tangent NO 
b parallel — the line DR 
Pag. 56. Draw the tangent O1 
parallel to the line ES 
Pag. 56, Draw alſo the tangent NI 
parallel to the diameter AB 


IN G will be the triangle requir'd ſimilar to the 
triangle F G H, and circumſcribed about the 
circle DE V. | | 
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PROPOSITION 1). 


To circumſcribe a ſquare about a ciril 


Let ABC D be the circle about which a ſqu⸗ 
is to be circumſcribed. 


OPERATION. 


Raw the diameters A B, C 

interſecting each other at right angles in 
upon the points A, , 
with the diſtance A 


Deſcribe the ſemicircles HH 0 G, H 0 
| \ E OF, FO 
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- "PROPOSITION v. 


To circumſcribe a pentagon about a give 
| cirrcie. 


Let AB CD E be the given circle about which 
a pentagon is to be circumſcribed. 


OPERATION. 


pag. 411. J Nſcribe the pentagon ABCD] 
upon the center | | | 
and thro? the middle of each ſide | 
Draw the lines FO, FP, FQ, FR, F 
Draw the line | F 1 


pag. 68. Draw the tangent Pl 
. thro? the point | 
Upon the centre 
with the radius ED, 
Deſcribe the circle OPQR 


Draw the Sides of the pentagon demanded third 
the ſections O, P, Q, R, 
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' PROPOSITION VI. 
To circumſeribe @ regular polygon about 
another of the ſame fort. 


Let BCD E F G be the polygon given, about 


Which another ſimilar polygon i is to be cir. 
cumſcribed. 


OP E RATION. 
Roduce two fides as B G, E F 
until they meet in 5 
Draw the os AH 
60. Draw the line | —_— 
5 biſecting the angle G F HM 
upon the centre  _ | 1 
with the diſtance . \ 
Deſcribe the arc I M ORF: 


Draw the radius's AL, AM, AN, A0 
thro? the middle of each 1 

Draw the ſides of the exterior payer on demand 
ps ed, thro? the ſections J. N, O, 
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PROPOSITION VI. 


To circumſcribe a ſquare about a given 
' equilateral triangle. 


Let ABC be the equilateral triangle, about 


which a ſquare 1s to be circumſcribed. 
- OPERATION. 

Pag. 58. Blſect the baſe | BC 
| in the point To, E 
Produce the baſe BC 
both ways towards D&D 
Make the lines ED&ED 
5 1 N 1 

| e point „ 
wich So diſtance CID ot 
Deſcribe the ſemicircle _ BFC 
draw the line AEF 
From the point e 
draw the lines FCG& FBC 
and the ſquare requir d will be A G F 
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PROPOSITION vm. 


To circumſcribe a pentagon about an equi. 
lateral triangle, 


Let A B C be the triangle given, about which 
a pentagon 1s to be circumſcribed. 


OPERATION. 


Pon the points or angles A,B, C 
and with the ſame opening of the com- 
paſſes deſcribe at pleaſure the arcs DE, LP 


Divide the arc 'Do 
into five equal parts Is 2, 3o 4s £ 
upon the centre or ſection 6 

And with the diſtance of four parts ON 
deſcribe the arc NME 

Draw the right line AEf 

Cut off the arc M P 
equal to the arc EN 

Draw the right line fPC $ 
equal to the line f 

Make the arc | DB 

equal to the are 2 

Draw the ſides e 
equal to the ſides _ Af, fo 

The fide 1 7 


will compleat the pentagon demanded. 
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PROPOSITION IX. 


To circumſcribe a triangle ſimilar to a 
given triangle, about a ſquare. 


Let DEF G be the ſquare about which a trian- 
gle is to be circumſcribed fimilar to the trian- 
ole ABC. 


OPERATION. 


Pag. 62. Ake the angle EFM 
M equal to the angle A 
Pag. 62, Make the angle 8 ME F 
equal to the angle B 

Produce the lines ME, M F, D G 
towards 1& H 

H I M will be the triangle requir'd, ſimilar to 

the triangle ABC 

and curcumſcrib'd about the ſquare D E FG 


* 


OF PRACTICAL GEOMETRY, 157 


SR80088008 


(RING — < 


138 Tx four Book 


Fred 


eee 
PROPOSITION : 5 


To circumſeri be a pentagon Howe a ſquare, 


Let A BC D be the ſquare about which a pd 
tagon is to be circumſcribed. 


OPERATION. 


Roduce the ſide CB 
towards NI 
pag. 58. Biſect the ſide AB 
in the point K 
Pag. 56. Erect the perpendicular N 
upon the points , D. C 
with the diſtance B R 
Deſcribe the arcs RN, ST, ST 
Divide the arc p RN 
| into five equal parts R H, G F, EN 
Make the angle „RB 
with the diſtance of two parts RG 
d Make the angles SCT,$ÞT 
With the diſtance of one part RH 
Produce the lines | VB,CTto0 
Make the line N : : * 


equal to the line | 
Draw the other ſides after the ſame manner, a 
you will have the Thing requir'd. 
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BOOK the FIFTH. 
PROPOSITION I. 


To find a mean proportional between two 
given lines. 


Let A & B be the two lines between Which! 
mean proportional 15 to be found. 


OPERATION. 


Raw an mdetermin'd Line 
Make 
equal to the line 
Make 
equal to the le 
Pag. 58. Biſect 
in the point 
upon the point 
— with The diſtance 
Deſcribe the ſemicircle 
Erett the perpendicular 


1 his line 
ſhall be a mean proportional between A&B 


OF PRACTICAL GroM ETRY, 163 
| eee Tr 


1 — 


” | | ] 


1 


* — — 


— — oo + + 44+ + — 


2 32 
Ss © . a 


” 5 2 | 
Wil. An 1 8 Ut —— 
e . PI _ den ** ant der * : * 


ERS II An 


—ͤ— —— ͥ ͥ ꝗ — —— — ä nn no — 


# oh * . 
N 2 5 
: 2 8. tl 


164 TEE FIFTH Book 


TD 


5 
| DEE DE SES T L CEOS 
PROPOSITION I. 


Given the ſum of the extremes and the 
mean proportional to diſtinguiſh the 
MEANS. | 


Let A B be the ſum of the extremes (i. e. the 
two magnitudes connected without any diſtin- 
ction) and C the mean proportional, by whoſe 

aſſiſtance the point where the extremes join, 


is to be . 
0 P EKATFTION:; 


Pig. 58. JD Iſect the line 
in the point 
upon the point 
with the interval 
Deſcribe the ſemicircle 
Erect the perpendicular 
equal to the mean Proportional 
Pag. 56. Draw the line 
„parallel to the line 
from the ſection e 
Pag. 56. Draw the line 1 5 
parallel to ks "i . 
Then will the point where the extremes join be F 
ſo that C or its equal EF 


ſhall be a mean proportional 
between AF & BI 
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PROPOSITION II. 


Given the mean of three proportional 
and the difference of the two extremes, 
to find the extremes. 


Let G H be the mean proportional, and AR 
the difference of the extremes, requir'd the 
length of the extremes. 


OPERATION. 


Fag. 50. E the perpendicular | BY 

at the extremity of the difference A 

Fes. 58, and equal o the mean GH 
Biſect the difference AB 

F in the point | ) 
Produce boch ways towards | E & 

upon the point | 

with the diſtance | D C 


' Deſcribe the ſemicircle WO 
The extremes requir d will be BE, 
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PROPOSITION Iv. 


To cut off from a given line, a part that 
ſhall be a mean proportional between 
what remains and another given right 
line. 


Let A A be the line, of which a part is to be 


cut off, that ſhall be a mean proportional be- 


tween what remains and the line propoſed B B 


OPERATION, 


| Raw the indefinite line | 
1 cut off the lines DE, 
| equal to the lines AA& 
' 2 the ſemicirele N 
Pag. 46. Erect the ndicular 
v 58, Biſe the ag 
in the p one 
upon int 
5 with het ſtance 
Deſcribe the arc 
Cut off the part demanded 
equal to the part 


| Stun 
Sen 


A H will be the mean proportional berween the 


remainder 


and the other line . BE 
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PROPOSITION v. 


Two right. lines being given 10 find a 
third Proportional, 


A B, A Care the two given right lines, to which 
a third proportional is to be found. 


OPERATION. 


Ake at pleaſure the angle DNE 

M Cut off the part N II 

equal to the line AB 

Cut off the part NO 

equal to the line AC 

Draw che line H 0 

Pag. 36. Draw tlie line DE 
parallel to the line H 0 


E 0 will be the third proportional requir'd. 
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PROPOSITION. VI. 


To Jud a fourth proportional. 


A, B, C, are the three lines propoſed, a fourth 
is to be found, which will be to the third juſt 
as the ſecond is to the firſt. 


OPERATION. 


Ake at pleaſure the angle 
Cut off the part 
. equal to the line 

Cut off the part 
equal to the line 

Cut off the part 
equal to the line 
Draw the line 5 
Draw the line 

parallel to the line 


'F H will be the fourth proportional demanded. 
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PROPOSITION VI. 


To find to mean proportionals betweeft 
bob given lines. 


Let I & H be the lines propoſed, between whith 


two mean proportionals are to be found, 
OPERATION. 


\ Raw the line 
equal to the line 
Let fall the perpendicular 
 ___ equal to the line 
Pra the line 
Pag, 58. Biſect the line | 
: in the point | 
Pag. 50? Erect the 8 | 
| = the point or center 
Deſcribe the arc | 
ſo that the chord 
may touch the angle | 
AD, CE will be the mean propottionals 
tween the * lines | 
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PROPOSITION VIII. 


To cut two given lines, each into two 


parts, ſo as that the four e an 
may be proportional, 


AB, A C are the lines propoſed to be cut ac- 


| Ake the right angle | 
; Cut off the line 
| Cut off the line 


Draw the hypotenuſe 
Deſcribe the ſemicircle 


Pug. 56. 


Pag. 56. 


cording to the propoſition. 


OPERATION. 


ot 


equal to the line 


equal to the line 


8 


from the ſection 
Draw the line 7 
parallel to the line 
and the line | | 
parallel to the line e | 
A wil be cut in 1 
O C alſo in 
fo that B E will be to 
as E D to 5 Jo 
to P F, as D P is to Fs 
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PROPOSITION IX. 


Toe exceſs of the diagonal of a ſquad, 
above the fide being given, 10 e its 


ade. 


Let A B be the exceſs of the diagonal of a a ſoars 
| above its ſide, to find its magnitude. 


OPERATION. 


Pag. $0, ? the perpendicular 
equal to the exceſs 


Draw the line | 
produced towards 
upon the point 
and with the diſtance 
Deſcribe the are Pp 
AD will be the fide of the Fur 
the exceſs -_ | 
of whoſe diagonal 
above the Jajd fide ap 
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PROPOSITION K. 


To cut a given finite line in extreme and 
mean proportion. 


Let A B be the line that is to be cut, ſo that the 
rectangle of the whole line, and one of the 
parts may be equal to the ſquare of the other. 


OPERATION. 


Pag. 50. "Imp the perpendicular 
| Produce it towards 
Make Sj 
equal to half 
Upon the point | 
| and with :he Ciſtanee. 
Deſcribe the arc 
upon the point 
'» With the diſtance 
Deſcribe the arc 
The line 


8 woA >> » 
to U>UnOwanng 


will be cut in the point 

nin the proportion requir'd : for if you make 
the rectangle A h of the whole A B and 
part BE, it will be equal to the iquare 
A f made upon the other part AE 
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P.XOPOSITION IK | 


To divide a given right line in any ratio 
5 propoſed. 


Let A B be the line propoſed to be divided ac- 
Ke cording to the ratios of C, D, E, F. 


Pon the point or extremity A 

JJ Draw at pleaſure the line AG 

Make FOE "5 44 
equal to the line or ratio 

Make pf Oy. HI 

equal to the line D 

n IL 

cee qual to the line E 

Make 8 LM 

ce equal to the line F 

Pag. 50. Draw the lines LN, IO, H 

J.. / B M 

The line A B will be divided in the points P, O, N 


according to the ratio demanded,” 
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PROPOSITION XII. 


To make upon a given right line 40 
rettangles, that ſhall be in any given 
ratio to one another. 


Let A B be the line upon which two rectangles 
are to be made, which ſhall be to one another 
as C to D | 


OPERATION. 


Pag. 184 Tvide the right line AB 
| D at the point E 
in the ratio of C to D 

Pag. 82. Make the ſquare AB H 
Pag. 56. Draw the line E 
parallel to the line A 

BE I H, AE I F will be the rectangles requir 

che rectangle AI 

is to the rectangle E H 

As the line D 

is to the line TD Cc 
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'The principles of Geometry. 5 
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The deſcription of Lines. 45 


Propsfition I. To erect a perpendicular at a giv.” 
Yoke, i in the middle of a right line. 8 75 
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IN D E X. 


II. To raiſe a perpendicular at the extremity of 
a given right line. 48 
III. To raiſe a right line upon a given angle, ſo 
as to incline neither to the right nor to the 


left. 50 
IV. To let fall a perpendicular upon a given 

right line from a point without it. 52 
V. To draw a line parallel to another thro a 

given point. 54 
VI. To biſect a given right line. —_ 


VII. To biſect a given rectilineal angle 58 


VIII. To make an angle equal to a — angle 
60 


at the extremity of a line. 


IX. To divide a given right line i into any num- 


5 ber of equal parts 62 

X. To draw a tangent to a circle from a given 
point. 

XI. To draw a tangent to a circle at a given 
point. 66 


XII. Given a circle and tangent to find the point 


of contact. 68 
XIII. To deſcribe a ſpiral upon a given line. 70 
XIV. Between two points to find two others di- 

realy plac'd between. 1 
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Of the conſtruction of Plane Figures. 75 


Propoſition I. To make an equilateral triangle 


upon a given right line. 70 
IT. To make a triangle with three 88 right 
lines. 78 


IT. To make a n. upon a given right ine .80 


To 


INDEX, 


IV. To make a regular pentagon upon a given 
right line. 83 

V. To make a regular hexagon upon a given 
right line. 4 

VI. To deſcribe a polygon of any number of 
ſides, from an hexagon to a dodecagon, up- 

on a given line. 86 
VII. To make a polygon upon a right line of 
any number off ſides, from twelve to twenty 
four. - 3g 
VIII. To deſcribe upon a right given line a 
ſegment of a circle, capable of containing 

aan angle, equal to a given angle. 90 
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| 120 
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INDEX. 


V. To circumſcribe a pentagon about a given 
Gre. | | 148 

VI. To circumſeribe a regular polygon, about 
a polygon of the ſame kind 150 
VII. To circumſcribe a ſquare about an equila- 
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IX. To circumſcribe a triangled ſimilar to a 
given triangle, about a ſquare. 156 

X. To circumſcribe a pentagon about a ſquare. 


* 
BOOK v. 5 
Of Proportional Lines. I61 


Propoſition I. To find a mean proportional be- 
tween two others. 162. 
II. Given the ſum of the extremes and mean 
proportional, to diſtinguiſh the extremes. 16 
III. Given the mean of three proportionals, an 
the difference of the extremes, to find the 
extremes. 166 
IV. To cut off from a given right line, a part 
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the retnainder and a third line propoſed, 168 


V. To find a third proportional to two given 


lines. 170 
VI. To find a fourth proportional. 172 
V To find two mean proportionals between 

two given right lines. 174 


III. To cut two given lines, each into two 
parts, ſo that the four ſegments ſhall be 
proportional. 176 

IX. Given 
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INDEX. 

IX. Given the exceſs ofthe diagonal of a ſquare 
above the fide, to find the magnitude of that 
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X. Ty divide a given line in extreme and mean 
rtion. „ 480 

XI. To divide a line according to any given 
ratio's 182 

*. To make two rectangles upon a given line, 
that ſhall be in a given ratio. 184 
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